CONTROLLING OFFICE NAME AND ADDRESS
The percutaneous absorption of anhydrous hydrazine and H70 (70% hydrazine) has been studied. The half life of hydrazine in the rabbit was determined to be 2.3 hours.
The absorption half life for both anhydrous hydrazine and H70 was estimated to be 10-20 minutes.
Anhydrous hydrazine was absorbed to a greater extent (86%) than hydrazine as H70 (55%).
The extent of percutaneous absorption in the rabbit appears to be greater than that in the dog.
DD , JAN73 for the rabbit is 91 mg/kg, as compared to an iv LD 5 0 of 20 mg/kg (Rothberg and Cope, 1955) . The percutaneous absorption of Hz was described by Smith and Clark (1972) , who applied Hz to the skin of anesthetized dogs at doses of 3-15 mmole/ kg. A chemical burn occurred at the site of application, and absorption appears to have been completed by 70 minutes in all dose groups and sooner in the lower dose groups. The high dose group (I5mmole/kg) had a peak serum concentration of 60%pg/ml while the low dose group had a maximum serum concentration of 2 pg/ml. The rabbits were anesthetized with a Ketamine (40 mg/kg) and Xylazine (3 mg/kg) mixture given intramuscularly 24 hours prior to Hz application. An iv catheter was placed in the left femoral vein and flushed with heparin solution. Hair was removed from the left lateral thoraco-abdominal region of the rabbit over an 8 cm X 8 cm area. The animals were allowed to recover and held without food overnight. The following morning the rabbits were removed from the cages. To assure even distributionof thefluid on the skin, fiberglass screens were secured on the area intended for application. The rabbits were weighed just prior to Hz or H-70 application. The Hz and H-70
were measured to the nearest pl, placed on the screen covered skin, and spread evenly. A protective stainless steel screen was placed above the skin area exposed to Hz or H-70 and left for the duration of the experiment. Rabbits of the third group were given an iv bolus of 10% Hz in normal saline.
Following the Hz application serial blood samples were taken from the femoral vein of the rabbits. Serum Hz concentrations were determined as described by Reynolds and Thomas (1964) . 1 The group mean serum Hz concentration was determined for each time period and both serum Hz versus time and log serum Hz versus time were graphed.
Lines were drawn by inspection or least squares analysis when possible. The Student -t test was used to determine significant differences between the MWe found that monacetylhydrazine and some substituted hydrazones give a similar color reaction to that of hydrazine when reacted with DMBA. However, since the absorbed doses in this study are similar, and the elimination of DMBA color reactants appears to be a first order process, this was not considered a significant problem. (Notari, 1975 and Baggot, 1977) .
RESULTS

ANHYDROUS HzAND H-70 EVAPORATION
The evaporation profiles of anhydrous Hz and H-70were identical (figure 2).
The rate of fluid loss appears to be biphasic with an initial fast phase followed by a slower phase. About one half the fluid evaporated within 15 minutes. The rate of evaporation of either Hz or H-70 was slower than the rate of H20 evaporation.
PERCUTANEOUS TREATMENT OF RABBITS WITH Hz
The mean peak serum Hz concentration for anhydrous Hz treated rabbits was 11.1 Vg/ml and for the H-70 exposed rabbits was 9.3 pg/ml (Figure 3) . Both peaks occurred at 50 to 60 minutes. The percent dose absorbed from the Hz applied to the skin was 86%, while the H-70 hydrazine was absorbed to the extent of only 55%. There was a significant difference (& 0.10) The observed extent of absorption -86% and 55%, respectively -is expected with oral, subcutaneous, or intramuscular routes of administration but is relatively uncommon for the percutaneous route. Simple alkylamines (RNH 2 ) have also been reported to penetrate the skin to a considerable extent (Vinson et al., 1965) . The calculated apparent volume of distribution (Vd) for Hz was 0.63 liter/kg which is an intermediate value, as defined by Baggot (1977) . While the Vd for Hz is consistent with the distribution of Hz throughout most of the body water (0.60 liter of H 2 0/kg), Notari (1975) cautions that Vd is best viewed as a proportionality constant rather than associating it with a particular body H 2 0 compartment.
Eight-six percent of the anhydrous Hz dose is absorbed when allowed to Simple alkylhydrazines also evaporate more rapidly than Hz itself (NIOSH, 1978) . The effect of the comparatively slow evaporation of Hz on the toxicity of a mixture of 50% Hz and 50% unsymmetrical dimethylhydrazine (Aerozine-50) was previously noted by Azar et al. (1970) and Little (1960) . Because of the difference in vapor pressure between the hydrazines, most of the toxicity from percutaneous exposure to Aerozine-50 was associated with Hz. The comparatively slow evaporation of Hz allows percutaneous absorption to occur to a greater extent than is possible with more volatile methylated derivatives.
The effect of relatively slow evaporation of Hz and H-70 on percutaneous absorption can be better appreciated by quantitatively examining the simultaneous processes of evaporation and percutaneous absorption as depicted in (figure 7) . Notari (1975) has described a method that can be adapted to predict the dose fractions absorbed or evaporated for simultaneously occurring first order processes.
For competing first order processes the fraction absorbed is ka/(ka+kevc), where kevc is a composite rate constant representing all processes which compete with the blood compartment for Hz. Since the fraction absorbed and ka are known for both Hz and H-70, kevc can be readily estimated. The mean ka was 3.8 hr-1 for H-70 and 2.5 hr-1 for anhydrous Hz. The percent dose absorbed at 5 minutes for Hz was estimated as 18% and for H-70 was 24%.
These equations show that removal of percutaneous Hz within the first 5 minutes following exposure would prevent >75% of a dose of Hz from either H-70 or anhydrous Hz from being absorbed by the rabbit.
The extent of anhydrous Hz absorption in the rabbit appears to be greater than in the dog. Inspection of the data for dogs (Smith and Clark, 1972) shows that while Hz blood levels peak .at about one hour in both dogs and rabbits, the However, both these methods assume a first order absorption process which may not be true.
Two other factors which may also compromise the accuracy of these absorption rates should be noted: 1) there are only two data points on the absorption part of the serum Hz versus time curves and 2) the ka's and k for both H-70 and anhydrous Hz are on the borderline for applicability of the Leathering technique (2< ka/ke < 10).
The mean tq for anhydrous Hz was 17 min. and for H-70 was 11 min.
The mean ka 's were determined by: ka = 0.693/(tq Nelson-Wagner + tk feathering)/2 percutaneous dose necessary to produce serum levels of 10 Vg/ml in the dog is greater than 120 mg/kg while in the rabbit it is only 12 mg/kg. These results agree with the literature concerning species differences in skin permeability which clearly shows that percutaneous penetration is more rapid in the rabbit than in the dog (Baggot, 1977) . However, there is considerable risk associated with premature comparison of percutaneous absorption between the two species in the absence of iv data in the dog.
Comparison of peak serum levels alone ignores the possibility that different Hz elimination rates in the two species are responsible for peak serum Hz differences. Peak Hz blood levels in rabbits after percutaneous Hz application, for example, were much lower than after iv injection (figure 3).
INTERSPECIES EXTRAPOLATION
In general, acute systemic toxicity correlates more closely with peak blood levels than with total amount absorbed. Third and last, Hz contact with the skin is not a benign event.
The chemical is a potent irritant and rapidly produces a severe chemical burn in both dogs and rabbits. Human skin contact with concentrated Hz solutions will be uncomfortable and workers will be likely to wash soon after exposure, thereby limiting the amount absorbed. It is un-15 likely that personnel who are aware of the toxic nature of Hz will develop systemic Hz toxicity from percutaneous exposure if they are taking adequate precautions to minimize skin contact and understand the value of rapid water rinse of the exposed area. Percutaneous contact of large portions of the body surface -whole limb immersion, for example--or more limited contact in an incapacitated individual could still have fatal consequences.
